Morin, a dietary flavonoid, exhibits anti-fibrotic effect and induces apoptosis of activated hepatic stellate cells by suppressing canonical NF-κB signaling.
In experimental liver fibrosis, activated hepatic stellate cells (HSCs) play a central role and thus, induction of apoptosis of activated HSCs is a promising therapeutic strategy for liver fibrosis. The present study was designed to elucidate the molecular mechanisms of the pro-apoptotic effects of morin, a dietary flavonoid, in vitro and in vivo. Culture-activated human HSCs (LX-2 cells) were treated with morin (50 μM) for 24 and 48 h, and the mechanism of cell death induced by morin was evaluated. Also, the anti-fibrotic and pro-apoptotic effect of morin in diethylnitrosamine (DEN)-induced fibrotic rats were determined. Morin induced apoptosis in cultured LX-2 cells by preventing the nuclear translocation of nuclear factor-κBp65 (NF-κBp65) by inhibiting NF-κB activation via inhibition of IκBα degradation and thereby suppressing anti-apoptotic proteins and activating caspases. In fibrotic rats, morin treatment resulted in inhibition of canonical NF-κB signaling and induction of apoptosis, mainly by downregulating Bcl-2, upregulating Bax and cyt c and by activation of caspase-9 and caspase-3. Translocation of phosphatidylserine to the outer membrane, altered nuclear morphology and DNA fragmentation confirmed the induction of apoptosis by morin. Overall, morin treatment ameliorated experimental liver fibrosis, most likely through induction of apoptosis by inhibiting canonical NF-κB signaling in activated HSCs. It is therefore postulated that morin is a potential therapeutic candidate for liver fibrosis.